Corticotropin-releasing factor administered centrally, but not peripherally, stimulates hippocampal acetylcholine release.
In addition to corticotropin-releasing factor's well-known role in mediating hormonal and behavioral responses to stress, this peptide also reportedly affects arousal and cognition, processes that classically have been associated with forebrain cholinergic systems. Corticotropin-releasing factor stimulation of cholinergic neurons might thus provide a mechanism for this peptide's cognitive effects. To examine this possibility, the present experiments characterize the effect of corticotropin-releasing factor on cholinergic neurotransmission, using in vivo microdialysis to measure hippocampal acetylcholine release. Corticotropin-releasing factor (0.5-5.0 microg/rat intracerebroventricularly) was found to increase dialysate concentrations of acetylcholine in a dose-dependent manner in comparison with a control injection, the ovine peptide having a greater effect than the same dose of the human/rat peptide. This effect was found to be centrally mediated, independent of the peripheral effects of an exogenous corticotropin-releasing factor injection; subcutaneous injections of the peptide increased plasma concentrations of corticosterone, the adrenal hormone ultimately secreted in the rat's stress response, to the same level as did the central injections, without affecting hippocampal acetylcholine release. These results demonstrate that corticotropin-releasing factor, acting centrally, regulates hippocampal cholinergic activity, and suggest that corticotropin-releasing factor/acetylcholine interactions may underlie some of the previously identified roles of these neurotransmitters in arousal, cognition, and stress.